Abstract. New diagnostic, "electron-beam-shadowgraph", is examined for taking the spatial distribution of transient fields in a plasma. It is applied to the unmagnetized plasma, which is perturbed by an intense relativistic electron beam (!REB) . Strong deflection is observed with duration of about 1 Jls just after the IREB injection. The shadowgraph image is characterized by presence of aggregate holes. The size of the hole is changed with the plasma density, and corresponds to the 15 -60 Debye lengths. Important agreements are observed between the experiment and the strong Langmuir turbulence theory.
INTRODUCTION
An electron beam excites electric field by the instabilities when it passes through a plasma. If the beam is dense enough, the power density of the electric field becomes also high comparable to the thermal energy of the plasma electron. The oscillating field with the near plasma frequency is unstable, then localized spatially and becomes bumpy. The state is called the strong Langmuir turbulence, in which many collapsing nonlinear wave packets, called the "caviton"s are produced.
Normal electron-beam probing technique employs a beam with a small cross-section. The local electric field in the plasma is estimated from the deflection angle of the beam. It is difficult to obtain the spatial distribution of the transient electric field. New diagnostic, "electron-beam-shadowgraph", with a large cross-section is examined. The shadow graph of the unmagnetized plasma, which is perturbed by an intense relativistic electron beam (IREB), is taken.
EXPERIMENTAL SETUP
We have developed an electron beam probing technique applicable to IREB-plasma system. The "shadowgraph" technique is a kind of the beam probing with employing a beam with a large cross-section. An improvement of the detector which increases the signal-to-noise ratio, SIN, makes it possible to use the lower current density beam. The outline of the electron probing system used for this experiment is shown in Fig.1 . An electron gun for the probing was set at the position 
EXPERIMENTAL RESULTS
The examples of the beam pattern are shown in Fig.3 The probing beam is not affected by the presence of undisturbed plasma, as shown in Fig.2(b) . But the pattern is changed strongly by the participation of the IREB injection. Many holes with various sizes are observed in Fig.2(c) . The typical shadow graph image is characterized by appearance of aggregate holes. From another point of view, the pattern behind the holes is a mesh. It is an irregular mesh.
The mesh size from a few-millimeter to few-centimeters is observed through the experiment. It is observed that the mesh size, b, strongly depends on the np' It becomes larger when the np decreases, i.e., as the increase of the T, as shown in Fig.3 .
The deflection is observed with duration of about 1 Jls just after the IREB injection.
The parameter 0 is taken as the time interval from the beginning of IREB pulse to the beginning of the probing beam. Following dependency on the 0 is observed. 
CONCLUSIONS
The electron-beam-shadowgraph image of the strongly disturbed plasma by 
